Introduction
Achieving social justice in the public health context essentially means a fair and just distribution of the opportunity to achieve optimal health. Hence, in the administration of health services, evaluating service delivery to the population is an essential process in ensuring social justice. A core objective of the process is to ensure that equity in the use of services is achieved. Social disadvantage and disadvantage based on accessibility to services are two factors that have been acknowledged to be associated with inequity in health in many developed countries including Australia [1, 2] . Specific to cancer services, evidence indicates that low socio-economic status is associated with less than ideal treatment patterns which can compromise the quality of care received and lead to poor survival outcomes [3] [4] [5] [6] . Clients from rural and remote areas have limited access to appropriate cancer services caused by geographic isolation, poor transport links, shortage of health care providers and an overall lower socioeconomic status [4] [5] [6] . These findings highlight the need for the evaluation of health services to ensure that equal opportunity to use health services and thus optimal health is achieved.
The Australian state of Western Australia (WA) is over 2.5 million square kilometres in size over 3.5 times the size of Texas with approximately 690,000 square kilometres [7, 8] . WA has a centralised population around the capital city of Perth in the south-western corner of the state (approximately 75% of the state population) [9] . This population distribution leaves people in rural and remote areas of WA far more isolated than in most other developed nations. The Cancer Council of Western Australia (CCWA) is a voluntary cancer support service that aims to provide equitable provision of services to the population of WA [10] . CCWA places additional value in providing services for patients and carers located outside the Perth metropolitan area in order to address the unmet need for services in these areas [10] .
Since equity can be defined in two ways, it is important to recognise its meaning in relation to the above statement. Horizontal equity is defined as equal treatment for equal need (where need usually means clinical need), thus equitable provision of services using this definition would infer equal utilisation by all individuals who have been diagnosed with cancer regardless of social or other status [11] [12] [13] . However, vertical equity is defined as unequal treatment for equal need, thus using this definition, some segments of the population would receive extra services [11] [12] [13] . The principles of vertical equity are often adhered to by proponents of social justice such as support service agencies, since their aim is to provide additional help for otherwise disadvantaged segments of the population.
For the purposes of this study, the principle of vertical equity will be used when interpreting if the results support the aims of the CCWA. The objective of this study was to evaluate the distributive utilisation of services provided by the CCWA according to age, social disadvantage and geographic location to determine if social justice principles in terms of service provision were upheld.
Methods

Data collection
The study used a cross-sectional design to conduct an evaluation of the utilisation of cancer support services provided by the CCWA. During a 12-week period from 5th of February 2007 to 29th of April 2007 the frequency of use of 11 cancer support services were obtained by staff of the CCWA using administrative records. The services were accommodation, breast prosthesis, cancer helpline, complementary, counselling services, diversional/creative activity, financial services, lymphoedema management, support coordinators, support groups and wig library.
The data were recorded onto a standard data collection instrument for each service, transcribed and forwarded to the researchers in electronic format. Strict exclusion or inclusion criteria were not established prior to data collection because the data collection instrument was originally intended for administrative purposes. Thus all episodes of service were recorded and information was only collected where it was usual practice to record such data. In keeping with the research objective, the sample population was subsequently limited to the study population of WA residents only, as determined by the identification of a WA postcode.
Information pertaining to the person requesting the service recorded by the CCWA staff included postcode of usual residence, age (in years), gender, cancer type (where it was appropriate and normal practice to ask) and client type. Support coordinators additionally provided service type (information, emotional or practical).
Client-type categories
Clients were classified into categories depending upon the service. For the majority of services, clients were classified as either a carer or a patient (includes those currently seeking medical treatment and those with a history of cancer). However, episodes of service pertaining to the cancer helpline and counselling services were not restricted to these two categories. Additional categories, namely, patient, general public, spouse (counselling services only), relative/friend, health professional (cancer helpline only), community organisation (cancer helpline only) or other (cancer helpline only) were recorded for these two services. These additional categories were subsequently aggregated into three (carer, patient or other) so that all the data could be analysed consistently.
Categorisation into service types
To simplify the analysis, CCWA services were grouped according to five major needs based on service types. Support coordinator records were already designated as providing information, emotional and/or practical information based upon the coding of the service type provided in the data. All other records were grouped into one of five service types on the basis of the service after liaison with the Director of the Cancer Services Division. These categories were pre-defined by the Cancer Council WA as information, emotional support, practical support, spiritual and wellness and clinical and physical services. Although records pertaining to the Cancer Helpline may also have been able to be divided into different needs, this service could not be separated into groups because the relevant information was not provided.
Population denominator data
In this study, data pertaining to those in the general population of WA who had a previous diagnosis of cancer (prevalent cancer population) was utilised as the population denominator. The prevalent cancer population data consisted of a de-identified data set containing information on the number of individuals currently living with cancer in WA stratified by age (currently and not at time of diagnosis), sex, postcode (place of usual residence) and cancer type (most recently diagnosed type) obtained from the Western Australian Cancer Registry (WACR) [14] . Age was aggregated into four age groups (0-14, 15-39, 40-64 and 65+ years) and cancer type was categorised as breast, colorectal, lung, prostate or other.
Categorisation by age group
All CCWA records which contained the age of the person requesting the service were categorised into one of four groups ((0-14, 15-39, 40-64 and 65+ years). It should be noted here that data pertaining to the cancer helpline did not have any age information present; therefore, this service was excluded from all analyses by age. The choice of age grouping for the study was limited by those provided by the WACR for the prevalent cancer population data.
Categorisation by socio-economic status
The postcode recorded on each CCWA record was matched to the appropriate 2001 WA socio-economic index for area (SEIFA) quintile of relative disadvantage using an index file obtained from the Australian Bureau of Statistics (ABS) CDATA collection [15] . This process was repeated for the WACR data set so that the prevalent cancer population could also be categorised by socio-economic status.
Categorisation by location
The postcode recorded on each of the CCWA records and the WACR data sets was used to profile the data by location in two ways as shown below: In addition to data files containing the postcodes assigned to each category of location, maps partitioning WA by each categorisation system were also acquired from the WA Department of Health's Epidemiology Branch website. These maps were subsequently digitally manipulated so that the results of the analyses could be displayed appropriately.
For each map, the rate of utilisation of services was aggregated into quintiles representing successive increments of 20% (0-20% through to 81-100%) of the range of utilisation observed within each geographic area. The quintiles were formed using the minimum and maximum rates observed in each of the three respective types of location independently.
The relative distribution of utilisation was displayed on a map of WA with each region colour-coded, depending upon the utilisation quintile (lowest through to highest).
Calculation of incidence rates and rate ratios
Utilisation of CCWA services was evaluated by means of incidence rates and rate ratios. Incidence rates were used to provide an absolute value of utilisation, whereas rate ratios were used to give a relative measure of utilisation for all strata (e.g.different age groups) compared to a predefined baseline stratum. Thus rate ratios were used to provide an overview of both the trend and magnitude of variation in utilisation across strata within each socio-demographic factor evaluated.
Calculation of the incidence rate of CCWA service utilisation Incidence rates were calculated using the conventional formula as shown below.
Number of events observed within the population under consideration
Person time at risk within the population under consideration
The number of events was taken from the CCWA data, and the person time at risk was calculated from the prevalent cancer population data. Since incidence rates are conventionally expressed per person years, due to the collection period being less than 1 year (12 weeks), the person time at risk derived from the population data was scaled such that each person contributed 0.23 person years to the denominator.
When calculating the incidence rates, only patients were included because of a numerator-denominator mismatch. The numerator (CCWA data) included demographic information about the caller, whereas the denominator (prevalent cancer population data) pertained to the cancer patient themselves. Therefore, carers needed to be excluded from the numerator because there was no information pertaining to carers in the denominator. For example, the carer information could give an age of 35 years and a sex as female, whereas the cancer patient that this carer should be identified with may be aged 75 and male.
The incidence rate of CCWA service utilisation was evaluated with respect to the following socio-demographic factors: gender, age group, socio-economic status, broadly defined geographic location (metro, rural and remote), health district and statistical local area as appropriate.
Calculation of rate ratios
As explained above, rate ratios are a useful relative measure of utilisation since they provide an overview of the trend and magnitude of any differences in utilisation across strata within a specific factor under analysis.
Rate ratios were calculated as shown below:
Incidence rate of stratum under investigation Incidence rate of the baseline stratum Rate ratios give a value between 0 and infinity, where the baseline stratum has a value of 1.00. Thus rate ratios lower than 1.00 signifies a utilisation rate below that of the baseline, and rate ratios higher than 1.00 signify a utilisation rate higher than that of the baseline. The magnitude of the difference between and stratum under evaluation and the baseline is determined to be the magnitude of the difference between the two rate ratios where 1.5 would represent a 50% increase in utilisation and 0.5 would represent a 50% decrease in utilisation.
Choice of the baseline stratum is arbitrary; however, by convention. either the stratum with the highest or lowest utilisation is chosen, except where a natural order exists (the middle stratum is often used) or the stratum is an obvious outlier.
For this study, the following strata were used as the baseline: 
Results
The study found utilisation of CCWA services varied according to age, socio-economic status and geographic location. Table 1 presents the number and proportion of occasions of service delivered during the period between the 5th February and the 29th April 2007 for 11 core services, totalling 9,077. Approximately 76% of the records belonged to females and 24% to males. The majority (47%) of records pertained to helpline services with the support coordinators comprising 20% of records. Table 1 also includes the occasions of service broken down by five service types and gender, totalling 9,549. Females contributed 75% of these records, and overall, 52% of occasions for information support, 21% from emotional support and 17% practical support. Table 2 shows the rate and rate ratio of CCWA service utilisation for all individuals with cancer, where the rate of utilisation for patients with cancer in the 65+ years age group was found to be under-serviced relative to the 40-64 years age group (1,785 and 3,109 occasions of use per 10,000 person years, respectively, for males and females combined) and was more pronounced in females than males. When considered as a rate ratio between the older age groups and the 15-39 year group, the service utilisation of the 65+ years group is statistically significantly less for males (0.76), females (0.68) and the combined ratio (0.67). Table 2 also presents the utilisation rate and rate ratio for patients diagnosed with cancer broken down by broad service type by age group. Clinical services only presented a statistically significant difference in rate ratio for the 40-64 years group with 2.7 times the utilisation in comparison to the 15-39 year reference rate. The only statistically significant rate ratio for emotional services was the underutilisation by the 65+ years group of 0.6 the rate of use by the 15-39 years age group. There were no significant rate ratio differences for information services, practical services and spiritual services by age groups.
With respect to socio-economic status, this study found that with the exception of clinical services, utilisation of CCWA services followed a pattern of increasing service utilisation with decreasing advantage. Table 3 presents the utilisation rate and rate ratio for each gender and combined by socio-economic quintile in patients diagnosed with cancer. There is an increased rate ratio for utilisation of all services in both males and females for the extremely disadvantaged quintile in comparison to the average quintile (2.1 and 1.3, respectively). There is a steady decline from the extremely disadvantaged to the extremely advantaged quintile in all service rate and rate ratio (all are statistically significant except for the disadvantaged compared to the average). This trend of increasing utilisation with decreasing socio-economic status is consistent in each of the service-type groups except for clinical services where the trend is reversed. The extremely advantaged quintile has 1.6 times the rate of utilisation than the average quintile, whilst the extremely disadvantaged quintile is only 0.7 and not statistically significant.
This study found that CCWA services were used to a greater extent by individuals living in less accessible areas of WA. Figure 1 displays a map of Western Australia broken into three general geographical areas: metro, rural and remote. For all services, there is a distinct trend from a relatively low overall CCWA service utilisation in the metro area to an average relative utilisation in the rural area and a relatively highest utilisation for the remote zone. In examining the trend for each service type, the clinical services are again the only group to not follow the basic trend of increasing utilisation with increasing remoteness. The clinical services are most highly utilised in the metro area, and low and lowest utilisation are observed for rural and remote, respectively.
Evaluation of utilisation across health districts; however, found that not all districts within remote locations had high rates of utilisation. Figure 2 shows certain districts had particularly high utilisation, whilst other areas had utilisation significantly lower compared to metro health districts. Interestingly, a rural health district called Geraldton showed consistently higher utilisation compared with all its surrounding health districts. This trend of increased utilisation with increasing remoteness was consistent across many service types, with the notable exception of clinical services where the reverse trend was observed.
Discussion
This study has found that utilisation of CCWA services varies according to age, socio-economic status and geographic location. With respect to age, there was an observation of inequity which may be worth for further evaluation by the CCWA. It appears that those widely recognised as generally more able and willing to access services (i.e. younger individuals <65 years) are the predominant users of CCWA services, whilst potentially more vulnerable segments of the WA population (those over 65+) may be under-serviced. A number of studies have indicated that elderly sectors of the population are underserviced in terms of cancer treatments and services [17] . There are a number of highlighted reasons in the literature which indicate why this may be the case. Firstly, it is speculated that elderly cancer patients often prefer to obtain their information directly from their clinician [18, 19] and would therefore tend to seek out secondary sources of information, such as self-help groups, less often. They may also be less willing and accustomed to exploring information pertaining to cancer treatments and management thereof which may be outside the regimen suggested by the physician [19, 20] . In addition, some of the supportive services offered may not be perceived by elderly cancer patients as relevant for them such as body image issues and embarking on a physical activity and fitness program. Some literature indicates that acceptance of cancer diagnosis and prognosis is related to the age of the cancer patient [21] . Some studies have indicated that older cancer patients have a more resigned approach to a diagnosis of cancer termed 'cancer fatalism' by [22] . In other words, they have already led a 'full life' and are more accepting of cancer as another illness that is a potentially accepted part of growing old [21] . These considerations require tailoring of supportive and counselling services for elderly persons with cancer. The findings showed that clinical services are most highly utilised in the metro area and the low and lowest utilisation are observed for rural and remote areas, respectively. In regard to the trends for utilisation of clinical services, it is noteworthy that clinical services do not follow the basic trend of increasing utilisation with increasing remoteness. Provision of clinical services within Western Australia are historically difficult, given geographic locations and issue around staffing and resources [23] [24] [25] . Provision of cancer services are further compromised amongst rural and remote indigenous Australians, with a review by Cunningham et al. [26] noting that data from a national survey showed that 12% of indigenous Australians surveyed reported difficulties in getting transportation for accessing cancer services compared to 4% for non-indigenous Australians.
The findings with respect to socio-economic status are particularly interesting, given that the prevalence of cancer generally increases with socio-economic advantage [27] . Nonetheless, it should also be noted that survival rates are impacted upon by socio-economic status which will generally be lower amongst those of lower socio-economic backgrounds in the longer term. Thus, whilst this study has shown that CCWA services are not provided uniformly (horizontal equity) across strata of socio-economic status, the direction of the inequity is most likely consistent with the goals of the CCWA (vertical equity).
Accessibility, or the lack thereof to mainstream health services, may be the driving force behind many of the utilisation patterns observed when utilisation was measured according to geographic location. Since some of the services provided by the CCWA are specifically targeted at patients from rural and remote areas, a clear link between the aim of these services and the observed increased rate of utilisation found for rural and remote patients can be distinguished. It may also be that the patients in the metropolitan area have alternative support services not available to those in more rural and remote regions, and this is where the CCWA services fill the gap. The relationship between accessibility to services and utilisation is clearly demonstrated with the increased utilisation of all services at a regional CCWA centre for support service provision which is highly utilised by the local residents.
This study suggest that with the notable exception of clinical services, the CCWA is succeeding in providing cancer support services to the most vulnerable and disadvantaged individuals within the state (i.e. in accordance with the principles of vertical equity) with respect to socio-economic status and geographic accessibility. However, the results for age infer that there may be some underlying accessibility 
Strengths and limitations
Caution must be exercised when interpreting these results since the cancer helpline data did not include age information and therefore was excluded from the analysis.
However, it would not be unreasonable to assume that the cancer helpline service would follow similar patterns of utilisation as the other services. In addition, when utilisation within service types were evaluated, patterns of utilisation remained reasonably consistent within each service constituency. Age was not accounted for when evaluating utilisation across socio-economic status. which is also a limitation of this study. Average utilisation Low utilisation Lowest utilisation Fig. 2 Relative service utilisation for all services and by service type across health district for patients diagnosed with cancer cannot distinguish between utilisation by different age groups within each socio-economic stratum; however, given the scope and time frame of this study, the methodology employed was adequate for the aim. This study also lacked the capacity to determine the staging of the cancer, or if the cancer was active or if the patient was in remission. These issues were beyond the scope of the study. The major strength of this study stems from the use of administrative data which is collected under normal circumstances. The routine nature of this data collection limits the impact of the data collection itself. Furthermore, the cancer prevalent population data was sourced from the WA Cancer Registry, an administrative data set managed and maintained by the WA Department of Health to monitor cancer cases to inform researchers and service providers.
Conclusion
The need for support services for elderly cancer patients both post-surgical and post-active treatment phase cannot be understated [28] in order to reassure patients and families and to clarify care needs during these phases [28] . With survival rates post-treatment improving and the functional age of those with chronic illness decreasing, the need for greater targeting of services for the over 65 years age group of cancer patients and survivors is all the more relevant [28] . In addition, the continuing struggle to provide ongoing clinical cancer support services to rural and remote areas of Australia is evident from this study.
Our use of readily available cancer registry data and the normally collected administrative records of CCWA services have provided useful information on whether the CCWA are achieving their stated goals regarding equitable provision of services across WA.
